of the river network), and 2) direct consumption of food sources that enter the local aquatic environment (e.g. riparian insects or migratory prey). In tropical rivers of northern Australia, lateral (river to floodplain and riparian zones) and longitudinal (upstream to downstream) hydrological connectivity remains intact, and strong seasonal hydrology likely results in considerable fluxes of organic matter across ecosystem boundaries (Douglas et al. 2005, Hamilton and Gehrke 2005, Warfe et al. in press). Only by analysing relationships between consumers and their resources across a gradient of hydrological connectivity can the importance of these subsidies be determined (Polis et al. 1997 ).
In rivers, the analysis of stable carbon isotopes ( 13 C/ 12 C, or  13 C) is useful in determining broad-scale linkages between consumers and food resources. The gradient approach, wherein the  13 C of a consumer collected from multiple locations is regressed against corresponding  13 C of the benthos (Rasmussen et al. 2009 , Rasmussen 2010 , can reveal the importance of local sources to consumer growth. This is possible because terrestrial plants have little limitation on CO 2 supply and thus have consistent  13 C fractionation relative to atmospheric CO 2 , resulting in relatively constant  13 C values (-28 ± 0.9‰ S.D. for C3 plants, Finlay 2001, -13 .5 ± 1.5 for C4
plants, O'Leary 1981) . This contrasts to periphyton with 
13
C that can vary as a function of flow and productivity, and commonly ranges from -40 to -20‰ (Finlay 2004) . As such, the slope of a plot with periphyton  13 C as the independent variable and consumer  13 C as the dependent variable is a direct estimate of the proportion of locally-produced periphyton in the diet of the consumer (Rasmussen 2010).
Similarly, replacing periphyton  13 C with biofilm  13 C (representing a mixture of periphyton and detritus) in this regression yields an estimate of local feeding because movement by consumers throughout the river network results in a homogenising of  13 C in the consumer to more closely match the average 
C of resources throughout its home range (Rasmussen et al. 2009 ). The gradient approach can therefore identify when consumers are strongly coupled to local sources and, when combined with complementary information about potential movement and preferred dietary items, can provide an integrative understanding of broad-scale fluxes of organic matter within rivers.
To assess patterns in the reliance of consumers on local versus external carbon sources in wet-dry tropical rivers, we sampled food webs from 67 locations within three catchments in northern Australia and used a gradient approach relating the  13 C of biofilm (dominated by periphyton) to  13 C of consumers. To assess the importance of decoupling of consumers from local resources (biofilm) due to foraging in other locations, we analysed flood durations for the three catchments and combined those observations with known trends in flow regime (Kennard et al. 2010) to assess the potential for movement by fish as a function of hydrological connectivity. Finally, we examined the contributions of riparian insects and migrant prawns to diet from stomach content data from prior studies (Pusey et al. 2004) in an attempt to isolate the effects of potential consumer movement from the effects of consumer foraging on prey from outside the local area. Consumption of these two external prey groups could dampen the consumer-biofilm  13 C relationship and be misinterpreted as evidence of consumer movement.
We predicted that regression analysis of biofilm  13 C and consumer  13 C would be positive and strong in all cases, particularly in those locations where hydrological connectivity was low, because of limits on two mechanisms that rely on the movement of organic material: (i) the reduced ability of consumers to move 5 lacks significant groundwater inputs and is far more intermittent during the dry season. Most sites in the Fitzroy were located in streams or reaches classified as predictable summer highly intermittent (class 10, Kennard et al. 2010) . for the Fitzroy River, and average RMA slopes were 0.51 for the Daly River, 0.63 for the Mitchell River, and 1.48 for the Fitzroy River. We chose to report here OLS slopes because they provided more feasible values of slopes between 0 and 1 (RMA slopes were often >> 1) and our method of using statistical significance as a criterion for assigning each taxa to a scenario ( Figure 1 ) accounted for those species that had low r (and thus underestimated slopes) by classing them as unresolved.
Results

FLOODPLAIN MAPPING
Sixteen flood images were captured for the Daly River (Figure 2a significantly different from zero but not one, two taxa (Trichoptera, Coleoptera) had a mixture of biofilm and other source pathways, and three taxa (Tipulidae, Nepidae, Simuliidae) had unresolved sources, likely due to small sample sizes. In the Mitchell River, the three common taxa (Ephemeroptera, Trichoptera, Odonata) all were strongly reliant on the biofilm pathway with regression slopes significantly different from zero but not one (Table 2 ). In the Fitzroy River, the three common taxa as well as Coleoptera were tightly linked to biofilm with slopes significantly different than zero but not one, while three taxa (Tipulidae, Nepidae, Viviparidae) had unresolved source pathways even though regression slopes were > 0.50 (Table 2) .
For crustaceans, patterns in consumer-resource coupling differed among catchments. In the Daly and Mitchell Rivers, palaemonid prawns were not deriving their carbon biomass from a local biofilm pathway, with slopes that were not significantly different from zero but significantly different from one (Table 2 ). In the Fitzroy River, however, prawns were strongly aligned with biofilm, with a slope significantly different from zero but not one (Table 2) .
Unlike benthic insects and snails, but similar to the crustaceans, the connection of fish to local biofilm varied considerably across the three catchments. In the Daly River, slopes of fish-biofilm  13 C regressions were generally low (average slope = 0.13, r = 0.18; Figure 5 ). Of the 18 species for which we had sufficient data, only two (bony bream and hardyhead) had slopes that were significantly different than zero, with only hardyhead reliant solely on a biofilm carbon pathway (slope significantly different from zero but not significantly different from one, Table 3 (Table 3 ). In the Mitchell River, slopes were moderate (average = 0.42, r = 0.65; Figure 5 ), two of seven species (rainbowfish and barred grunter) were reliant on the biofilm energy pathway with slopes significantly different from zero but not one, and three of the seven species (spangled perch, hyrtl's tandan, sooty grunter) with slopes different from one but not zero and therefore not likely to have diets originating from biofilm (Table 3) .
Discussion
Stable carbon isotope analyses, conducted on samples collected from a broad range of sites across tropical northern Australia, revealed varying degree of reliance on local resources by the fish community. Benthic invertebrates were strongly coupled to local resources (particularly in main river channels and waterholes), but in many cases fishes had  13 C values that were poorly correlated with that of local biofilm, suggesting the assimilation of organic matter from other source pathways.
This was contrary to expectations based on earlier isotopic work in tropical systems where a local periphyton signal in fishes is common (Lewis et al. 2001 , Lau et al. 2009 ). It may explain, however, how high levels of biodiversity and fish biomass can be supported in these systems when rates of local aquatic primary production are low The variation observed among catchments in consumer-resource coupling could also be due to differences in terrestrial prey availability. Some terapontid grunters, including those sampled in the current study (L. unicolor, A. percoides, H. fulginosus, H. carbo, H. jenkinsi The varying degree of connectivity also has implications for the exploitation of non-fish migrant prey. Large prawns (Macrobrachium rosenbergii) are often abundant in these systems and they serve as prey for many large-bodied fishes such as barramundi (Pusey et al. 2004 ). These prawns featured prominently in the diet of many of the fish species included in this study (Table 1) . M. rosenbergii is migratory, moving from brackish water as larvae into freshwater locations as adults and subadults (Short 2004) , thus transporting organic matter from the lower reaches of rivers into headwaters, likely feeding while in transit and thereby delivering an isotope ratio to predatory fish that is out of phase with local resources. Prawns in the Daly and Mitchell Rivers had slopes (0.21 and 0.25 respectively) that were not significantly different from zero but those from the Fitzroy were tightly linked to local sources (slope = 1.00), suggesting limited hydrological connectivity in the Fitzroy restricts upstream-downstream movements by this species.
All of the observations reported here suggest that local effects of consumers on their prey will be strongest in isolated waterholes, both in-channel and on the floodplains. Conversely, permanently flowing reaches with extensive riparian cover . Dietary information for species in the Daly River are presented for both the early and late dry season, elsewhere information is derived from samples collected mainly during the dry season (2) or over both wet and dry seasons (3) . Information provided for Oxyeleotris lineolatus was based on samples also containing O. selheimi (4) . Table   3 . 
